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O6paboTKa OLMNOOK B 6/10Ke  Posgares

O6pabortka BbiTioNHsAETCS, eci ecTh ceKiyst EXCEPTION

BrhInosiHsAeTCs OTKAaT K TOUKe COXpdHEHHA B Ha4adjie 6/10Ka

TOYKa COXPAaHEHUs YCTaHAB/IUBAETCs HeSIBHO, eC/IU B OJI0Ke eCTh
cekupst EXCEPTION

Eciu nmeeTcss 06paboTumMK, COOTBETCTBYHOIIUM OITMOKe

BBITOJTHSIIOTCST KOMaH/Ibl 06paboTurKa
610K 3aBepIaeTcs yCIelHo

Eciu HeT mogxositero oo6paboTurka

6/10K 3aBepIiaeTcst OIIMOKOM

Ecnn BHYTpu 6510Ka Koga NpoCXoAnT OLMOKa BPEMEHUN BbINOTHEHWS,
TO 06bI4HO nporpamma (610K, PyHKUMS UK npoueaypa) aBapuinHo
npepbiBaeTCs, a Tekylas TpaH3akunsa nepexoanTt B COCTOSAHNE cbos:
ee Henb3s 3adoMKCMpoBaTh U MOXHO TOSIbKO OTKaTUTb.

Ho ownbkKy MOXHO nepexBatuTb N obpaboTars. [ 3Toro B 6/10ke MOXHO
yKkasaTb JononHuTeNnbHyo cekunio EXCEPTION, BHYTpY KOTOPOW
NepeuncsIiuTb YCN0BUA, COOTBETCTBYIOLLME OLLINGOKe, U onepaTopb! Ans
06paboTKM KadKAO0W Takon cuTyaumu.

EXCEPTION B uesiom COOTBETCTBYET KOHCTPYKLMK try-catch B HEKOTOpPbIX
A3blKax NporpaMmmpoBaHms (3a UCKNYEeHNEM 0COBEHHOCTEN, CBA3AaHHbIX
C 06pabOoTKOI TPaH3aKLWA, KOHEYHO).

B Hauane kaxgoro 6noka ¢ cekumnein EXCEPTION HesiBHO
yCTaHaB/MBaeTCsl ToUKa coxpaHeHus. NMepen 06paboTKoN OLNGKN
MPOUCXOAUT OTKAT K 3TOM TOUKe, B pe3y/ibTaTe OTMEHSIOTCA CAe/NaHHble B
6110Ke U3MEHEHMS, a TakKe CHMMAKOTCH YCTaHOB/IeHHbIe B 6/10ke
G1OKMPOBKMN.

3-3a Ha/IM4uma ToUKM coxpaHeHuns B 610kax npouenyp ¢ EXCEPTION
3anpeLleHo ncnonb3osartb KomaHabl COMMIT n ROLLBACK. 3aTto, XoT4
komaHabl SAVEPOINT n ROLLBACK TO SAVEPOINT He pa6ortaloT B
PL/pgSQL, TO4Ky cCOXpaHeHMUs 1 OTKaT K Hell BCe-Taku MOXHO UCMO/ib30BaTb
N B npoueaypax, n B PyHKUNAX — HEABHO.

https://postgrespro.ru/docs/postgresqgl/16/plpgsqgl-control-structures#PLPGS
QL-ERROR-TRAPPING
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O6paboTKa OIINOO0K B 6JI0Ke

PacCcMOTpPHM IIPOCTOM IIpUMeD.

=> CREATE TABLE t(id integer);

CREATE TABLE

=> INSERT INTO t(id) VALUES (1);

INSERT 0 1

Korza HeT omIKM60K, Bce 0I1epaTophl 6JI0Ka BRIIIOTHSIIOTCS 0OBIYHEIM 06pa3oM:

=> DO $$%
DECLARE
n integer;
BEGIN
SELECT id INTO STRICT n FROM t;
RAISE NOTICE 'OnepaTtop SELECT INTO BbinonHuncs, n = %', n;
END
$$;

NOTICE: Onepatop SELECT INTO BbinonHuncsa, n = 1
DO

Teneps f06aBUM B TabJIMILY «IHIITHIOI0» CTPOKY, UTOOBI CIIPOBOIIUPOBATE OIIMOKY.
=> INSERT INTO t(id) VALUES (2);
INSERT 0 1

Eciu B 6;10Ke HeT cekiuu EXCEPTION, BBIIIOJTHEHHE OIIEpaTOPOB B 6JI0Ke IIpephIBAeTCs U BECh OJIOK CUUTAeTCs 3aBEPIIUBITHNMCS
C OIIMOKOM:

=> DO $%
DECLARE
n integer;
BEGIN
SELECT id INTO STRICT n FROM t;
RAISE NOTICE 'Onepatop SELECT INTO BbinonHuncs, n = %', n;
END
$$;

ERROR: query returned more than one row
HINT: Make sure the query returns a single row, or use LIMIT 1.
CONTEXT: PL/pgSQL function inline_code block line 5 at SQL statement

UTo65I IIepeXBaTUTH OIIHOKY, B 6s10Ke Hy kHa ceKiiust EXCEPTION, onpeesisiroriast 06paboTUMK HIH HECKOIBKO 06paboTUHKOB.

JTa KOHCTPYKIUS paboTaeT aHaIoTHYHO CASE: yCIOBHS ITPOCMATPHUBAIOTCS CBEPXY BHU3, BEIOHPAETCS IIepPBasi TOAXO/SIIAast BETBE
U BBIIIOJTHSIIOTCSI €€ OTIePAaTOPBL.

Yro 6yjieT BEIBEIEHO?

=> DO $$
DECLARE
n integer;
BEGIN
n := 3;
INSERT INTO t(id) VALUES (n);
SELECT id INTO STRICT n FROM t;
RAISE NOTICE 'Onepatop SELECT INTO BbinonHuncs, n = %', n;
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'HeT paHHbIX';
WHEN too_many_rows THEN
RAISE NOTICE 'CnvwKoM MHOTrO OaHHbIX';
RAISE NOTICE 'Ctpok B Tabnuue: %, n = %', (SELECT count(*) FROM t), n;
END
$$;

NOTICE: CnvMwKOM MHOrO AaHHbIX
NOTICE: Crtpok B Tabnuue: 2, n = 3
DO

BrITIoTHSIeTCST 06pab0TUMK, COOTBETCTBYIOIMH omubKe too_many_rows. O6paTUTe BHUMaHUe: ITocje 06paboTKU B TabJIuIle
0CTaeTcs 2 CTPOKH, TaK KaK IIepef BEIITOJHEHNEM 00paGoTIMKa IIPOK30IIIe] OTKAT K HesIBHOM TOUKe COXpaHeHHs, KOTopast
yCTaHaBJIMBaeTCs B Hayase 6JI0Ka.



Tax’Ke 3aMeTbTe, UTO JIOKaJIbHasI IlepeMeHHasl QyHKIIMHM COXpaHMIa TO 3HaUeHHe, KOTOpoe 6bJI0 HAa MOMEHT BO3HUKHOBEHUS
OIITHOKH.

TOHKUNM MOMEHT: ecyIH omubKa mpousoisieT B cekuy DECLARE miu B caMoM o6pa6oTurike BHyTpy EXCEPTION, To B 3TOM 6JI0Ke
ee I1epexXBaTUTh He ITOJIYIUTCS.

=> DO $$
DECLARE

n integer := 1 / 0; -- ownbka B 3TOM MecTe He nepexBaTbiBaeTcs
BEGIN

RAISE NOTICE 'Bce ycnewHo';
EXCEPTION

WHEN division_by_zero THEN

RAISE NOTICE '[leneHue Ha Honb';

END
$$;

ERROR: division by zero

CONTEXT: SQL expression "1 / 0"

PL/pgSQL function inline_code block line 3 during statement block local variable
initialization
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iMeHa 1 Koabl OLLIN6GOK Posigres

Wudopmarius 06 omiribke

UM
MISTUCUMBOJILHBIN KO,

JIOTIOJTHUTE/IbHBIE CBe/IeHUs: COobIIieHre, feTabHOe coo0IIieHre, MoICKasKa,
MMeHa 00BbeKTOB, CBA3AHHBIX C OIIMOKOH

[ ByXypOBHeBas nepapxus

P0O00O0 — plpgsql_error XX000 — internal_error
—> PO0001 — raise_exception —>» XXO001 — data_corrupted
— P0002 — no_data_found —>» XX002 — index_corrupted

—> PO0003 — too_many_rows

—> P0004 — assert_failure

Kaxk0i BO3MOXHOW OLINGKe COOTBETCTBYET MMSA U KOA, (CTPpOKa U3 NATU
cnmBonos). B ycnosun WHEN MOXHO yKa3biBaTb Kak UMS, Tak 1 Kop,.

OLLNGKM opraHM3oBaHbl B CBOEO6PAa3HY0 ABYXYPOBHEBYIO NEPAPXULO.
KaTeropusi olnMoKn NMeeT Kof, 3aKkaHuMBaOLNIACA Ha TPW HYNS, U
COOTBETCTBYET Nt060i4 ownbKe ¢ TEMU Xe NepPBbIMU ABYMSI CUMBOAMMU.

Hanpumep, kog 23000 coOTBETCTBYET KaTteropun, kKotopas BK/1loYaeT BCe
OLNGKN, CBSA3aHHbIE C HapyLLIEeHWEM OrpaHnYeHuni LLesioCTHOCTK (Takme, Kak
23502 — HapylweHune orpaHmndyeHmna NOT NULL nan 23505 — HapyLleHue
YHUKaIbHOCTH).

Taknm 06pa3om, Kpome 0ObIYHbIX OLLMOOK MOXHO MCMNOJIb30BaTb UMS UK
Kog Kateropnn. MoxHo Takke ncnosib3osatb cneunasibHoe nma OTHERS
[NS TOro, YTobbl NepexsaTnTb /10y OLINOKY (KpOMe caMbiX paTasibHbIX).

Kpome nmeHn n koga nobdas owmnoKa MoXeT UMETb A0MNOTHUTENbHbIE
cBefeHus, obnervarwwme ee ANarHOCTUKY: COOOLLEHNE, AeTaslbHOe
COo00LLeHNe, noackasky.

Bce owmnbkn onncaHbl B NPUAOXKeEHUN A AOKYMEHTaLMWN:
https://postgrespro.ru/docs/postgresgl/16/errcodes-appendix

OWwKnOKM MOXHO HE TO/IbKO NepexsaTtbiBaTb, HO U NPOrpPaMMHO BbI3biBaTb.
https://postgrespro.ru/docs/postgresqgl/16/plpgsql-errors-and-messages
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HMeHa M KOJbI OIIIHNO0K

HIMeHa oIIM60K MBI YoKe BU/EIH, a /I yKa3aHUs Kojja CIIY>KUT KOHCTPYKIfus SQLSTATE.

B 06paboTumrKe MOYKHO IIOJIYIUTH KO/ OIITHOGKY U COOBI[eHHe C IIOMOIIBI0 IIpe/[oTIpeieleHHBIX ITepeMeHHBIX SQLSTATE u
SQLERRM (BHe 6s10ka EXCEPTION 9TH IlepeMeHHBbIe He OIIpefiesIeHbl).

=> DO $$
DECLARE
n integer;
BEGIN
SELECT id INTO STRICT n FROM t;
EXCEPTION
WHEN SQLSTATE 'P0003' OR no_data_found THEN -- moxHO HeckosbKo
RAISE NOTICE '%: %', SQLSTATE, SQLERRM;
END
$$;

NOTICE: P0O003: query returned more than one row
DO

Kaxkoit 06paboTUHK 6y/leT HCII0JIb30BaH?

=> DO $$
DECLARE
n integer;
BEGIN
SELECT id INTO STRICT n FROM t;
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'HeTt paHHbIX. %: %', SQLSTATE, SQLERRM;
WHEN plpgsql_error THEN
RAISE NOTICE '[lpyras owmbka. %: %', SQLSTATE, SQLERRM;
WHEN too_many_rows THEN
RAISE NOTICE 'CnuMwkoM MHOro maHHbIX. %: %', SQLSTATE, SQLERRM;
END
$$;

NOTICE: [pyras owubka. POOO3: query returned more than one row
DO

BrI6HpaeTcs ITepBhIM ITOAXOIAINNY 00paboTUNK, B JaHHOM CiIydae — plpgsql_error (HalloMHHM, 4TO 3TO He OTAeJIbHas OIIM6Ka, a
Kareropus). /lo rocsejHero 06paboTUHKa /IeJI0 HUKOT/IA He TOoHIeT.

OH.II/I6Ky MOJKHO IIPUHYAUTE/IbHO BBI3BATE I10 €€ KOOy NI UMEeHH.

37iech MBI HCIIOIB3YEM CIIeIlHaIbHOoe UM others, COOTBETCTBYIOIIee 060 OIITH6Ke, KOTOPYI0 MOKHO ITlepeXBaTUTh (3a
UCKJIIOUEeHUEM IIpepBaHHOTO KJIMEHTOM BBIIIOJTHEHUS U HapyIIeHHs 0T/IaZl0YHOM IIPOBePKHU assert — UX MO>KHO ITIepeXBaTUTh
OT/IeJIbHO, HO 0OBIYHO 9TO HEe UMeeT CMBICJIA).

=> DO $$
BEGIN

RAISE no_data_found;
EXCEPTION

WHEN others THEN

RAISE NOTICE 'S: %', SQLSTATE, SQLERRM;

END
$$;

NOTICE: PO002: no_data found
DO

IIpu HeOGXOAMMOCTH MOKHO 3aeICTBOBATH U II0JIb30BaTe/IbCKIE KO OITHG0K, OTCYTCTBYIOIHE B CIIPABOYHUKE, a TAKKe
yKa3aTh HEKOTOPYIO OIIOJHUTEIHHYI0 HHOOPMAIIHIO (B IIPUMepe — TOJIBKO YacTh H3 BO3SMO)KHOT0):

=> DO $$
BEGIN
RAISE SQLSTATE 'ERRO1l' USING
message := 'Cboi maTpuupl',
detail := 'lpu BbINONHEHMM npou3owes HenonpaBuMbii cOOW MaTpuubl',
hint := 'O6paTuTecb K CUCTEMHOMY agMUHUCTpaToOpy';
END

$$;



ERROR: C6o# MaTpuubl

DETAIL: [lpu BbINOSIHEHWM MpPOM30WeN HenonpaBuMbil Cc60 MaTpuLpl
HINT: O6patMTecb K CUCTEMHOMY afMUHUCTpaToOpy

CONTEXT: PL/pgSQL function inline_code block line 3 at RAISE

B o6paGoTurKe 3Ty HHOOPMALIHIO HeJIb3s IIOJIYUYNUTh U3 IIepeMeHHBIX; eCIH HY>KHO IIPOaHaIN3UPOBATh TaKKe JaHHEIE B KOJe,
€CTb CITeITHaTbHAsT KOHCTPYKIIHS

=> DO $%

DECLARE
message text;
detail text;

hint text;
BEGIN
RAISE SQLSTATE 'ERRO1' USING
message := 'C6oil maTpuupl’',
detail := 'Mpu BbINONHEHMM Npou3owen HenonpaBuMblii c60i MaTpuupl',
hint := 'ObpaTuTecb K CUCTEMHOMY agMMHUCTpaTopy';
EXCEPTION

WHEN others THEN
GET STACKED DIAGNOSTICS
message := MESSAGE_TEXT,
detail := PG_EXCEPTION_DETAIL,
hint := PG_EXCEPTION_HINT;
RAISE NOTICE E'\nmessage = %\ndetail = %\nhint = %',
message, detail, hint;
END
$$;

NOTICE:

message = CHon MaTpuubl

detail = Mpu BbINONIHEHWM Npou3owen HenonpasWMblidi CHOW MaTpuLbl
hint = 06paTMTecb K CUCTEMHOMY agMUHUCTPATOpPy

DO



of] PROFESSIONAL

[Tonck o6paboTumka Posigres

HeobpaboTtaHHast o1tMOKa «IOAHUMAEeTCs» Ha YPOBEHb BBIIIIE

B o6bemstrormid 6710k PL/pgSQL, eciiu oH ecThb
B BBI3BIBAOLIYIO TIOATIPOTPAMMY, €CJTH OHA eCTh

[Touck obpaboTurika orpesessieTCsi CTeKOM BbI30OBOB

TO eCTb He o1ipejiejieH CTaTU4eCKH, d 3dBUCUT OT BBINIO/IHEHHS IIPOIPAMMBI

Hukem He 06paboTaHHast OIIMOKa OTIPAB/ISETCS KITUEeHTY

TpaH3aKL¥sl [IePEeXOJUT B COCTOsIHKE COO0s1, K/TMEeHT /I0/DKeH ee OTKAaTUThb
vH(popMartust 06 omrOKe 3arChIBAeTCS B XKypHaJl COO0ILeHHI cepBepa

Ecnn HM ogHO 13 yCnoBuii, nepedncrieHHblix B cekunn EXCEPTION,
He cpaboTaerT, TO OLWnbKa «NogHNMAaETCA» Ha YPOBEHb BbILLE.

Ecnun owmnbka Bo3HUKMA B 6/10Ke, BIOXEHHOM B APYroi 610K, TO cepBep
OyaeT NbiTaTbCA HANTU 06PabOoTUMK B 06BbEMOLLEM B1oKe. Ecnn 1 Tam
He HangeTcs noaxoasilero o6padboTymka, BeCb 06bEMNOLWNIA 6/10K byaeT
cuMTaTbCs OWMOOYHBLIM M OWMBKa NOAHMMETCA eLe Bbllle, U Tak gasee.

Ecnn mbl nepebpanin Bce o6bemMnioLme 6510KkM N He 0GHapYXun
nogxoasuwero 06paboTymka BO3HMKLLEN OLUMOKM, OLUMOKA «NOAHUMAETCS»
Ha ypoBeHb TOI NoAnporpammbl, KOTopas Bbi3Basia Haww 6/10K. To ecTb,
4yTObbI pa3obpaTbCs, B KAKOM nopsagke dyayT npocMarpmBaTbCs
06paboTumMKM OLWNGKK, HAA0 NPoaHaNIM3npPoBaTb CTEK BbI3OBOB.

Ecnn HM oguH 13 BO3MOXHbIX 06paboTUMKOB OLLINGKK He cpaboTaer:

e Ccoob6ueHne 06 ownbKe 06bIYHO NonagaeT B XXypHas1 COOOLLEHWI
cepBepa (3T0 3aBUCUT OT HACTPOEK cepBepa, cM. Temy «PL/pgSQL.
OTtnagka»);

* 00 owmnbKe coobLaeTcs KIIMEHTY, KOTOPbI MHALMNMPOBaUT BbI30B KoAa
B 6a3e AaHHbIX. KNneHT cTaBuTCA nepeq dpakToM: TpaH3akuus
nepexoanT B COCTOSAHNE COO0S, U ee MOXHO TO/IbKO OTKaTUTb.

Kak MMeHHO KNMeHT ByaeTt obpabaTbiBaTb OLUNOKY, 3aBMCUT OT HEIO cCamoro.
Hanpumep, psql BbiBeaeT coobuieHne 06 OLnbKe v BCHO AOCTYIMHYHO
ANarHoCTU4eckyro MHdpopmMaumto. KnmeHT, opueHTUpPoBaHHbIA Ha KOHEYHOTO
No/b30BaTeNsl, MOXET BbIBECTN 3HAMEHUTOE «0BpaTUTECH K CUCTEMHOMY
aZAMUHUCTPaTOpPY» U T. 4.



ITouck o6pabdoTunKa

PaccMOTPHM HeCKOJILKO IIPIMePOB IT0MCcKa 06paGoTYHKa B CIydae BJIOXKEHHBIX GI0KOB. UTO GYZeT BHIBE/IeHO?

=> DO $$
BEGIN
BEGIN
SELECT 1/0;
RAISE NOTICE 'BrioXeHHbii ©6JI0K BbINOJIHEH';
EXCEPTION

WHEN division_by_zero THEN
RAISE NOTICE 'Owubka BO BrioXeHHoMm 6noke';
END;
RAISE NOTICE 'BHewHuii 650K BbIMOJIHEH';
EXCEPTION
WHEN division_by_zero THEN
RAISE NOTICE 'Owubka BO BHewHeM 6Giyoke';
END
$$;

NOTICE: Ouwubka BO BJIOXEHHOM bOnoke
NOTICE: BHewHuin 610K BbINOSHEH
DO

Ommbka o6pabaTeIBaeTcss B TOM GJIOKe, B KOTOPOM OHA BO3HHKJIA. BHENTHUM 6JI0K BBITIOJIHSAETCS TaK, KaK OY/ITO HUKAKOH
OITHOKHU He OBLJIO0.

A Tak?
=> DO $$
BEGIN
BEGIN
SELECT 1/0;
RAISE NOTICE 'BrioXeHHbii ©6/10K BbINOJIHEH';
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'Owubka BO BNOXeHHOM Gioke';
END;
RAISE NOTICE 'BHewHuin 650K BbIMOJMIHEH';
EXCEPTION

WHEN division_by_zero THEN
RAISE NOTICE 'Owubka BO BHewHem 6noke';
END
$$;

NOTICE: Ouwwbka BO BHewHeM 6Hrioke
DO

06paboTUnK BO BHyTPeHHeM 6JI0Ke He ITOJXOAUT; 6JI0OK 3aBepIllaeTcs C OIIMOKOM, KoTopas o6pabaTsIBaeTcs y>Ke BO BHEIITHEM
6JI0Ke.

He 3a6b1BaiiTe, uTo B 6J10Ke ¢ cexipert EXCEPTION IIpoMCXOAUT OTKAT K TOUKE COXpaHeHMs, HeIBHO YCTaHOBJIEHHOM B Hayase
6s10Ka. B ;aHHOM Ccitydae 6yayT OTMeHEHEBI BCce U3MeHeHUs, CeJlaHHble B 0001X 6I0Kax.

A Tak?
=> DO $$
BEGIN
BEGIN
SELECT 1/0;
RAISE NOTICE 'BrioXeHHbii 670K BbINOJIHEH';
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'Owubka BO BnOXeHHOM Gnoke';
END;
RAISE NOTICE 'BHewHuit 650K BbIMOJMIHEH';
EXCEPTION

WHEN no_data_found THEN
RAISE NOTICE 'Owubka BO BHewHem Gnoke';
END
$$;

ERROR: division by zero
CONTEXT: SQL statement "SELECT 1/0"
PL/pgSQL function inline code block line 4 at SQL statement



Tak He Cpa6aTBIBaeT HHU OJUH OﬁpaGOTHHK, U BCA TPaH3aKIIUA 06pLIBaeTCH.

OGBIYHO He HY>KHO CTPeMUThCSI 06paboTaTh Bce BOSMOKHEBIE OIITMOKH B cepBepHOM Kofie. HeT HHUYero IJIOX0Tr0 B TOM, YTOObI
TepefiaTh BOSHUKIIYIO OIKGKY KJIKEHTY. B 11e710M, 06pabaThIBaTh OMKGKY MMeeT CMBICI Ha TOM YPOBHe, Ha KOTOPOM MOXKHO
c/leIaTh YTO-TO OCMBICJIEHHOE B BO3HUKINIEH cUTyaIiuy. [I03ToMy 06pabaThiBaTh OIIMGKY BHYTPH 6a3bl JAHHBIX CTOUT, KOT/a
MO>KHO YTO-TO C/leJIaTh UMeHHO Ha CepBepHOM CTOpoHe (HallpuMep, IOBTOPUTH OIIepaIiiio IIPU OIIHOKe cepHatu3aiium). IIpo
JKypHaIMpOBaHHeE COOOIIIeHUH 06 oIIM6Kax MbI ellle 6yieM TOBOPUTE B TeMe «PL/pgSQL. OTiagka».

Terepb pacCMOTPHUM IIPHMED C ITOAIIPOrpaMMaMH.

=> CREATE PROCEDURE foo()
AS $$
BEGIN
CALL bar();
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CREATE PROCEDURE bar()
AS $%
BEGIN
CALL baz();
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

=> CREATE PROCEDURE baz()
AS $$
BEGIN
PERFORM 1 / 0;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
YTO IIPOU30HET IIPU BEI3OBE?
=> CALL foo();

ERROR: division by zero

CONTEXT: SQL statement "SELECT 1 / 0"
PL/pgSQL function baz() line 3 at PERFORM
SQL statement "CALL baz()"

PL/pgSQL function bar() line 3 at CALL
SQL statement "CALL bar()"

PL/pgSQL function foo() line 3 at CALL

To, 4TO MBI BUUM B COOGIIIEHHH 06 OITHGKe — 3TO CTEK BHI30BOB: CBEPXY BHU3 = U3HYTPH HAPYIKY.

3aMeThbTe, UTO B 3TOM C0061HEHHH, KaK 1 BO MHOTUX JPYTUX, BMECTO CJIOBa procedure HCIIOJIB3YyeTCs function.

B 06pa6oTurKe OIIUGKH TO>KE MOXKHO IIOJIYIHTh OCTYII K CTEKY, IIPaBJia, B BUJIe OTHOM CTPOKH:

=> CREATE OR REPLACE PROCEDURE bar()
AS $$%
DECLARE
msg text;
ctx text;
BEGIN
CALL baz();
EXCEPTION
WHEN others THEN
GET STACKED DIAGNOSTICS
msg := MESSAGE_TEXT,
ctx := PG_EXCEPTION_CONTEXT;
RAISE NOTICE E'\nOuwmbka: %\nCtek owmbkm:\n%\n', msg, ctx;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
IIpoBepum:

=> CALL foo();



NOTICE:

Owubka: division by zero

CTtek owunbkm:

SQL statement "SELECT 1 / 0"

PL/pgSQL function baz() line 3 at PERFORM
SQL statement "CALL baz()"

PL/pgSQL function bar() line 6 at CALL
SQL statement "CALL bar()"

PL/pgSQL function foo() line 3 at CALL

ITockoJbKy 6J10K ¢ cekrreit EXCEPTION ycTaHaB/IMBaeT HeSIBHYI0 TOUKY COXpaHEHUs, TO ¥ B 3TOM 6JI0Ke, ¥ BO BCeX 6JI0Kax BEIIIIe
10 CTeKY BBI3OBOB, IIPOLIeiyPHI IUIITAI0TCI BOSMOXKHOCTH HUCII0/Ib30BaTh KoMaHAbl COMMIT 1 ROLLBACK.

=> CREATE OR REPLACE PROCEDURE baz()
AS $$
BEGIN
COMMIT;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE
=> CALL foo();

NOTICE:

Ownbka: invalid transaction termination
CTek owunbkm:

PL/pgSQL function baz() line 3 at COMMIT
SQL statement "CALL baz()"

PL/pgSQL function bar() line 6 at CALL
SQL statement "CALL bar()"

PL/pgSQL function foo() line 3 at CALL

CALL



of] PROFESSIONAL

HaknagHble pacxoabl Pos{gres

JIro60i1 6710k ¢ cekrueit EXCEPTION BBITIOHSIETCS Me/|/IeHHee

H3-3d YCTAHOBKH HesIBHOM TOUKU COXpaHeHHA

,Z[OHOJIHI/ITEJ'II)H]:IE pacxobl IIPU BOSHUKHOBEHHWU OIIIMOKH

M3-3d OTKdTad K TOUKE COXPAdHEHUA

OO6paboTKy OIIMOOK MOYKHO U HY>KHO HCTI0/Tb30BaTh,

HO He CTOUT yroTpebsiATh 6e3 Heobx0IUMOCTH
PL/pgSQL u Tak uHTepripeTupyeTcs U ucnosb3yeT SQL A1s1 BEIUUC/IEHUS
BbIDa)KeHUH
JUIsI MHOTHX 3a/ad 3Ta CKOPOCThb Oosiee ueM yIOB/IETBOPHTE/TbHA

1po6JiIeMbI C TIPOU3BOAUTETLHOCTBIO OOBIYHO CBSI3aHBI C 3alIPOCAMH,
a He ¢ kogom PL/pgSQL

OpHo Tonbko ykaszaHue cekumm EXCEPTION yxe BneyeT 3a co60M
HakagaHble pacxofpbl N3-3a TOro, YTo B Havasle 6r10ka 6yaet HesiBHO
yCTaHaB/IMBaTbCA TOUKa COXPaHEHNS. A ecriv onobKa AeCTBUTEBHO
BO3HMKAET, TO HakNagHble pacxoabl ele 6o51ee yBennmumBarTcs 13-3a Toro,
YTO BbINO/IHAETCS OTKAT TPpaH3aKLUMmM K TOUKE COXPaHEHWS.

[Mo3aToMy ecnun ecTb NPOCTO cnocob 060iMTUCL 6e3 06PaboTKK
NCK/TIOUYEHWIA, NydLle OT Hee OTKasaTbCs. He CTOUT CTPOnUTb 10rMKy paboTbl
MPOrpaMmmbl Ha <XKOHITIMPOBAHNN» UCK/TIOYEHUAMMU.

OpaHako ecnm 06paboTka OWnO0K AENCTBUTENBHO HY)XHA, HE CTOUT
COMHeBaTbCA — obpabarbiBaTb OLINOKN MOXHO U HY>XHO HECMOTPS
Ha HaknagHble pacxogbl.

Bo-nepBbix, A3blk PL/pgSQL [0BONMBLHO MeAJ/1IeHHbIA caM Mo cebe n3-3a
NHTepnpeTauumn 1 obpatleHnii K SQL 4151 BbIYUCNEHUS BblPaXXEHWIA.

B0-BTOPbIX, O4EHb YACTO 3TA CKOPOCTb BMOJIHE YA0BETBOPUTESbHA.
[la, MOXHO 1 GbicTpee, ecnv Hanucatb Ha C, Ho 3a4em?

N B-TpeTbMX, OCHOBHbIE NMPO6/IEeMbI C NPOM3BOANTE/NIBLHOCTLIO, Kak npaswusio,
CBA3aHbl CO CKOPOCTbHO BbIMO/IHEHUSA 3aNpPOCOB U3-3a HenpaBU/1bHO
MOCTPOEHHbIX N/1IaHOB, & BOBCE HE CO CKOPOCTLIO PaboThl NpoLeaypHOro
koga (cm. kypc QPT «OnTtnmMmmnsaumns 3anpocoB»).

Tak 4YTo ecnun ecTb a/lbTEpPHATUBHOE peLleHne, KOTopoe 1 npoLle, n
6bICTpee — KOHEYHO 1ydlie BOCMNOo/1b30BarbCA UM.



HaxstagHbeie pacxoasl

YT06HI OLIEHUTH HaKJIa/fHbIe PACXOJbI, PACCMOTPHM IIPOCTOM IIPHMeED.

IIycTh UMeeTCst TabJIUIIA C TEKCTOBBIM II0JIEM, B KOTOPOE IT0JIh30BATEIH 3aHOCIT IIPOU3BOJIbHEIE JaHHBIE (OGBIYHO 3TO IPU3HAK
HeylavyHoTO JM3aiHa, HO MHOT/[A IIPUXOAUTCST). HaM Hy>KHO BBIZIEJIUTH YKCJIA B OTHEJbHBIHN CTOJIGEI] YHCI0BOTO THIIA.

=> CREATE TABLE data(comment text, n integer);
CREATE TABLE

=> INSERT INTO data(comment)
SELECT CASE
WHEN random() < 0.01 THEN 'He uyucno' -- 1%
ELSE (random()*1000)::integer::text -- 99%
END
FROM generate_series(1l,1_000_000);

INSERT 0 1000000
Permmm 3a/1auy ¢ IIOMOIIBI0 06PabOTKHU OIIMO0K, BO3SHUKAIOIIMX IIPH IIpeo6pasoBaHUU TeKCTOBBIX JAHHBIX K YHCILY:

=> CREATE FUNCTION safe_to_integer_ex(s text) RETURNS integer
AS $%
BEGIN

RETURN s::integer;
EXCEPTION

WHEN invalid_text_representation THEN

RETURN NULL;

END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION

IIpoBepumMm:

=> \timing on

Timing is on.

=> UPDATE data SET n = safe_to_integer_ex(comment);

UPDATE 1000000
Time: 7268,582 ms (00:07,269)

=> \timing off
Timing is off.

=> SELECT count(*) FROM data WHERE n IS NOT NULL;

990004
(1 row)

B gpyroM BapuaHTe QYHKITUU BMeCTO 06paboTKHU OIIUO6KH 6yieM IIPoBepsATh GopMaT C IIOMOIIIHI0 PETYJIIPHOTO BhIpa>keHUs
(cJrerka yIpoIieHHOr0):

=> CREATE FUNCTION safe_to_integer_re(s text) RETURNS integer
AS $$
BEGIN
RETURN CASE
WHEN s ~ '~“\d+$' THEN s::integer
ELSE NULL
END;
END
$$ IMMUTABLE LANGUAGE plpgsql;

CREATE FUNCTION
IIpoBepHUM 3TOT BapHaHT
=> \timing on

Timing is on.

=> UPDATE data SET n = safe_to_integer_re(comment);



UPDATE 1000000
Time: 5201,874 ms (00:05,202)

=> \timing off
Timing is off.

=> SELECT count(*) FROM data WHERE n IS NOT NULL;

990004
(1 row)

ITosryyaeTcss 3aMeTHO GI:ICTpee. B aTOoM IIpuMepe UCK/II0YeHHe CpaﬁaTLIBaJIO BCero B 1% caydaeB. YeM yallle — TeM 60JIbIIIe 6y;(eT
JOOIIOJTHUTE/IbHBIX HAaKJIATHBIX PACX0/I0B HAa OTKAT K TOUKe COXpPaHEHUS.

=> UPDATE data SET comment = 'He yucno'; -- 100%
UPDATE 1000000

=> \timing on

Timing is on.

=> UPDATE data SET n = safe_to_integer_ex(comment);

UPDATE 1000000
Time: 14099,203 ms (00:14,099)

=> \timing off

Timing is off.

BceTpeuaroTcs (1 LOBOJIBHO YacTO) CAy4Yau, KOTa MOXKHO 060HTHCH 6e3 06paboTKHU OIITH60K, ec/Iv BEI6pPaTh APYyTHe IOAXO0/AIIHe
CpefcTBa.

3ajjada: BepHYTb CTPOKY M3 ClIpaBOYHHKA MIHM NULL, ec/I CTPOKH HeT.

=> CREATE TABLE categories(code text UNIQUE, description text);

CREATE TABLE

=> INSERT INTO categories VALUES ('books','Kuuru'), ('discs','Oucku');
INSERT 0 2

DyHKIUA ¢ 06pab0TKOM OIIHOKH:

=> CREATE FUNCTION get_cat_desc(code text) RETURNS text
AS $$
DECLARE
desc text;
BEGIN
SELECT c.description INTO STRICT desc
FROM categories c
WHERE c.code = get_cat_desc.code;

RETURN desc;
EXCEPTION
WHEN no_data_found THEN
RETURN NULL;
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
IIpoBepuM, UTO QYHKIIHS paboTaeT IPaBUILHO:
=> SELECT get_cat_desc('books');

get cat desc

=> SELECT get_cat_desc('movies');

get cat desc



MO>KHO JIH IIpoIre?

Ja, Hajo mmpocTo yopathk STRICT MK UCIIOJIB30BaTh II0/[3aIIPOC:

=> CREATE OR REPLACE FUNCTION get_cat_desc(code text) RETURNS text
AS $$
BEGIN
RETURN (SELECT c.description
FROM categories c
WHERE c.code = get_cat_desc.code);
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

B TakoM BapHaHTe XOpOIIo BUAHO, uTo PL/pgSQL TyT BoobIIe He Hy»KeH — A0CTaTOYHO SQL.
IIpoBepuM:

=> SELECT get_cat_desc('books"');

get cat desc

=> SELECT get_cat_desc('movies');

get cat desc

3ajada: 00HOBUTH CTPOKY TAOJIMIIEI C OIIpeZie/IeHHBIM UIeHTHHUKATOPOM, a eCJIM TAaKOM CTPOKU HeT — BCTaBUTH €e.
IlepBolit mogxox. UTO 371eCh II0X0?

=> CREATE OR REPLACE FUNCTION change(code text, description text)
RETURNS void
AS $%
DECLARE
cnt integer;
BEGIN
SELECT count(*) INTO cnt
FROM categories c WHERE c.code = change.code;

IF cnt = 0 THEN
INSERT INTO categories VALUES (code, description);
ELSE
UPDATE categories ¢
SET description = change.description
WHERE c.code = change.code;
END IF;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

Ily10X0 MpaKTHUYeCKHU Bce, HAUMHAsI C TOTO, UTO TaKasi QYHKITHS 6yzeT paboTaTh HEKOPPEKTHO Ha ypoBHe u3ossiuu Read
Committed Ipy HaJIWMYUH HeCKOJIBKUX I1apasiieIbHO BBIITOJIHSIOIINXCS CeaHCoB. IIpuyrHa B TOM, UTO II0CJIe BHIITOJTHEHUS
SELECT u nepef, ciiefyrole oneparuei JaHHble B 6a3e MOI'YT H3MEHUThHCS.

ITO JIETKO IIPOIeMOHCTPHUPOBATh, eC/IH J00aBUTH 3a/lePrKKY MeXXAy KoMaHjaMH. /11 pasHo0Opasys BO3bMeM HEMHOTIO APYTOM
(HO TO>Ke HeIlpaBUJ/ILHBIN) BApUAHT:

=> CREATE OR REPLACE FUNCTION change(code text, description text)
RETURNS void
AS $%
BEGIN
UPDATE categories c
SET description = change.description
WHERE c.code = change.code;

IF NOT FOUND THEN

PERFORM pg_sleep(l); -- TyT MOXeT NpOM30OATM BCE, YTO YroAHO
INSERT INTO categories VALUES (code, description);
END IF;

END
$$ VOLATILE LANGUAGE plpgsql;



CREATE FUNCTION

Terepb BBIIOJHUM QYHKITHIO B IBYX CEAHCAX II0YTH OFHOBPEMEHHO:
=> SELECT change('games', 'WUrpsi');
| => SELECT change('games', 'WUrpsl');

ERROR: duplicate key value violates unique constraint "categories code key"
DETAIL: Key (code)=(games) already exists.

CONTEXT: SQL statement "INSERT INTO categories VALUES (code, description)"
PL/pgSQL function change(text,text) line 9 at SQL statement

IIpaBUJILHOE pelleHHe MOYKHO II0OCTPOUTD C TIOMOIIBI0 06PaGOTKH OITUOKU:

=> CREATE OR REPLACE FUNCTION change(code text, description text)
RETURNS void
AS $%
BEGIN
LOOP

UPDATE categories c

SET description = change.description

WHERE c.code = change.code;

EXIT WHEN FOUND;
PERFORM pg_sleep(l); -- pas peMoHCTpauuu

BEGIN
INSERT INTO categories VALUES (code, description);
EXIT;
EXCEPTION
WHEN unique_violation THEN NULL;
END;
END LOOP;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
IIpoBepum.
=> SELECT change('vynil', 'TpamnnactuHku');

| => SELECT change('vynil', 'TpamnnacTuuku');

Ho MO>KHO pelllnTh 3a/javy IIPOoIIie C IIOMOIIbI0 BapraHTa KoMaH/bl INSERT, KOTOpEI# IpoOyeT BBIIIOJIHUTE BCTABKY, a IIPH
BO3HUKHOBEHUHU KOHQJIMKTa — 00HOBJIeHHe. M CHOBa [0CTaTOYHO IIPOCTOro SQL.

=> CREATE OR REPLACE FUNCTION change(code text, description text)
RETURNS void
VOLATILE LANGUAGE sql
BEGIN ATOMIC

INSERT INTO categories VALUES (code, description)

ON CONFLICT(code)

DO UPDATE SET description = change.description;

END;

CREATE FUNCTION



3amaya: rapaHTUPOBAaTh, UTO AaHHBIe 06pabaTHIBaIOTCS 0{HOBPeMEHHO TOJILKO OJHUM IIpoIleccoM (Ha YpoBHe M30auu Read
Committed).

VCHIO/IB3YSI TY JKe TaGJIUILY, IIPEICTaBUM, YTO IIEPHOJUIECKH KaTeTOPHs TPeGyeT CelNaJIbHOH OTHOIIOTOYHOMH 06paGoTKH.
MO>KHO HammMcaTh QYHKITHIO CIeAYIONTIM 06pa3oM:

=> CREATE OR REPLACE FUNCTION process_cat(code text) RETURNS text
AS $$
BEGIN
PERFORM c.code FROM categories c WHERE c.code = process_cat.code
FOR UPDATE NOWAIT; -- npobyem GnokupoBaTb CTpoKy 6e3 oxupaHus
PERFORM pg_sleep(l); -- cobcTBeHHo obpaboTka
RETURN 'KaTteropus obpabortaHa';
EXCEPTION
WHEN lock_not_available THEN
RETURN '[lpyroin nmpouecc yxe obpabatbiBaeT 3Ty KaTeropuw';
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

IIpOBEpPHM, UTO BCE IPABUIHHO:

=> SELECT process_cat('books');

| => SELECT process_cat('books");

process_cat

Opyroi npouecc yxe obpabaTbiBaeT 3Ty KaTeropwuio
(1 row)

process_cat

Kateropus obpaboTaHa
(1 row)

Ho u 3Ty 3a/{auy MO>KHO PeIIUTh 6e3 06paGoTKH OLUIHO0K, UCII0JIb3Ys pEKOMeHAaTeJbHbIE GI0KUPOBK:

=> CREATE OR REPLACE FUNCTION process_cat(code text) RETURNS text
AS $%
BEGIN
IF pg_try_advisory xact_lock(hashtext(code)) THEN
PERFORM pg_sleep(l); -- cobctBeHHOo obpaboTka
RETURN 'KaTteropus obpabotaHa';
ELSE
RETURN '[ipyroin npouecc yxe obpabaTbiBaeT 3Ty KaTteropuw';
END IF;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

IIpoBepumMm:

=> SELECT process_cat('books"');

| => SELECT process_cat('books');

process cat

Opyrov npouecc yxe obpabaTbiBaeT 3Ty KaTeropuio
(1 row)

process cat

Kateropus obpaboTaHa
(1 row)

[IpuBeseM U IpuMep, Korja 6e3 06paboTKH OIIUO0K He 060UTHCE.

3a/iaua: OpraHMU30BaTh 00paboTKY IIaKeTa JOKYMEHTOB; OIIKGKA IIPH 06paboTKe OZHOTO JOKYMEHTA He JJ0JDKHA IIPUBOIUTE K
o6111eMy c60¥0.

=> CREATE TYPE doc_status AS ENUM -- Tun nepeuucnexus
('READY', 'ERROR', 'PROCESSED');



CREATE TYPE

=> CREATE TABLE documents(
id integer,
version integer,
status doc_status,
message text

)i

CREATE TABLE

=> INSERT INTO documents(id, version, status)
SELECT id, 1, 'READY' FROM generate_series(1,100) id;

INSERT 0 100
IIpouexypa, o6pabaTHIBaIOIIAst OJHH JOKYMEHT, MHOI/A IIPUBOJUT K OIIHOKe:

=> CREATE PROCEDURE process_one_doc(id integer)
AS $$%
BEGIN
UPDATE documents d
SET version = version + 1
WHERE d.id = process_one_doc.id;
-- obpaboTka mMoxeT BAUTBLCA QONTro
IF random() < 0.05 THEN
RAISE EXCEPTION 'Cnyumnocb cTpauwHoe';
END IF;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

Tereph HAIIUIIIEM IIPOLIEAYPY, 00pabaThIBAIOIIYI0 BCe IOKYMeHTHI. OHa BBI3BIBAET B ITUKJIE 06PAa0OTKY O/THOTO JOKYMEHTA U IIpKU
Heo6X0/JUMOCTH 06pabaThIBaeT OIIHOKY.

Ob6paTuTe BHUMaHHUe, UTO QUKCALHA TpaH3aKI[UH BBIIIOIHAeTCs BHe 6s10Ka ¢ cekrireir EXCEPTION.

=> CREATE PROCEDURE process_docs()
AS $$
DECLARE

doc record;
BEGIN

FOR doc IN (SELECT id FROM documents WHERE status = 'READY')

LooP

BEGIN
CALL process_one_doc(doc.id);

UPDATE documents d
SET status = 'PROCESSED'
WHERE d.id = doc.id;
EXCEPTION
WHEN others THEN
UPDATE documents d
SET status = 'ERROR', message = sqlerrm
WHERE d.id = doc.id;
END;
COMMIT; -- Kaxpblii NOKYMEHT B CBOEW TpaH3aKuuu
END LOOP;
END
$$ LANGUAGE plpgsql;

CREATE PROCEDURE

Taxyro ke 06pab0TKy MOKHO OPTaHHM30BaTh U IIPHU IIOMOIY QYHKIIMH, HO TOIZla BCe JIOKYMeHTHI 6y/lyT 06pabaThIBaThCs B OHOH
0611leM TPaH3aKI[UH, UTO MOKeT IIPUBOAMTE K IIpobyieMaM, ecIM 06pab0oTKa BBIIIOJIHAETCS OJIT0. ITOT BOIIPOC JieTalbHO
usy4JaeTcs B Kypce DEV2.

IIpoBepuM pesyJbTaT:
=> CALL process_docs();
CALL

=> SELECT d.status, d.version, count(*)::integer
FROM documents d
GROUP BY d.status, d.version;



___________ L L T g,
ERROR | 1| 5
PROCESSED | 2| 95
(2 rows)

Kak BUAMM, UyacTh ZOKYMeHTOB He o6paboTasiach, HO 3TO He ITIOMeIrano 06paboTKe 0CTaIbHBIX.
HHdopMmarius 06 omrrbkax yA00HO COXpaHsIeTCs B CaMo Tabuie:
=> SELECT * FROM documents d WHERE d.status = 'ERROR';

id | version | status | message

1| | Cnyuunocb cTpawHoe
1| | Cnyuunocb cTpawHoe
52 | 1 | ERROR | Cnyuwunocb cTpawHoe
1| | Cnyuunocb cTpawHoe
69 | 1| | Cnyuunocb cTpawHoe

(5 rows)

U e1rfe pa3 o6paTM BHUMaHUe, UYTO IIpY BOSHUKHOBEHUH OINOKH IIPOUCXOAUT OTKAT K TOUKe COXpaHeHUs B Hauasle 6JI0Ka:
6s1arozapsi STOMY BepcHU JOKYMeHTOB B cTaTyce ERROR ocTantuch paBHBIMHA 1.



of] PROFESSIONAL

Toru Posygres

I[Torck o6paboTurika OIIMOKY MPOUCXOAUT «U3HYTPH HAPYXKYy»
B MOPsi/IKe B/I0YKEHHOCTH OJIOKOB M BbI30Ba MO/IPOrpaMm

B Hauase 6510ka ¢ EXCEPTION ycTaHaBIMBaeTCs HesiBHasl TOUKa
COXpaHeHwUsl, TIpU OLIMOKe MPOUCXOAUT OTKAT K 3TOM TOUKe

HenepexBaueHHast o111M0Ka MPUBOJUT K OOPBIBY TpaH3aKIUH,
cooOI1IeHHsT OTTIPaB/ISIOTCS KIMEHTY U B )KypHaJl cepBepa

O6paboTka ommbOoK CBsA3aHa C HaK/Ia[HBIMU pacxo/laMu
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of] PROFESSIONAL

Mpaktuka L Posigras

1. Ecmm npu mo6aB/ieHUY HOBOM KHUTH YKa3aTh OZJHOTO M TOTO K€
aBTOpa HECKOJIBKO pas3, Mpour30ieT ommmobKa.
V3menute dyukumto add_book: mepexBaTturte ommoKy
HapyIIIeH!s] YHUKaIbHOCTH U BMECTO Hee BbI30BUTE OIINOKY
C TIOHSATHBIM T€KCTOBBIM COODIIIeHHEM.

[TpoBepbTe M3MeHeHUs B IPUIO)KEHUH.

12

1. UTo6bI onpeaennTb Ha3BaHMe OLNOKKN, KOTOPYH HEOBXOAMMO
nepexsartuTtb, nepexsatnte sce owmnokn (WHEN OTHERS) n BbiBeguTe
HeobXxoAMMYy0 MHG)opMaLMIo (Bbl3BaB HOBYHO OLLUMOKY C COOTBETCTBYOLLUM
TEKCTOM).

Mocne atoro He 3abyabte 3ameHnTb WHEN OTHERS Ha KOHKpPETHYH0
oWKnBKY — NyCTb OCTasIbHble TUMbl OLUNOOK 0bpabarbiBaloTCs Ha 6osee
BbICOKOM YPOBHeE, pa3 B 3TOM MeCTe KoAa HET BO3MOXXHOCTU cAaenartb YTo-TO
KOHCTPYKTUBHOE.

(B peanbHOI XN3HM He CTOU/O Obl 06pabaTtkiBaTb U HapyLLEHNE
YHUKaIbHOCTN — J1yyLle 6b1/10 6bl USMEHUTL NPUIOXKEHNE Tak, YUTOObl OHO
He M03BOJIAM0 yKa3blBaTb ABYX OANHAKOBbLIX aBTOPOB.)



1. O6pab0TKa HOBTOPSAIOIIUXCSA aBTOPOB IIPH J00aBJIeHHH KHUTH

=> CREATE OR REPLACE FUNCTION add_book(title text, authors integer[])
RETURNS integer
AS $%
DECLARE
book_id integer;
id integer;
seq_num integer := 1;
BEGIN
INSERT INTO books(title)
VALUES (title)
RETURNING books.book_id INTO book_id;
FOREACH id IN ARRAY authors LOOP
INSERT INTO authorship(book_id, author_id, seq_num)
VALUES (book_id, id, seq_num);
seq_num := seq_num + 1;
END LOOP;
RETURN book_id;
EXCEPTION
WHEN unique_violation THEN
RAISE EXCEPTION 'OpuH M TOT Xe aBTOp He MoxeT ObiTb yKa3aH pABaxpbl';
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION



[1pakTuka+ Pogga’?ég

1. Psap s3bIKOB MeeT KOHCTPYKI[UIO try ... catch ... finally ...,
B KOTOpOH try cootrBeTcTByeT BEGIN, catch — EXCEPTION,
a orieparopsl U3 6/10Ka finally cpabatbiBaroT Bcerzia, He3aBUCHMO
OT TOTO, BO3HUKJIO /TN UCK/TI0UeHHe 1 ObII0 i 0HO 06paboTaHo
6okoM catch. TTpeanoxute crioco6 A0OUTHCSA TTOA0OHOTO
s¢dekra B PL/pgSQL.

2. CpaBHUTEe CTeKHU BbI30BOB, I0/lyyaemble KOHCTPYKLUAMUA GET
STACKED DIAGNOSTICS c snnemeHTOM pg_exception_context
1 GET [CURRENT] DIAGNOSTICS c 3nemeHTOM pg_context.

3. Hamummure gyHKIMIO getstack, BO3BpaII[arONIyi0 TEKYIIUNA CTeK
BbI30BOB B BU/le MaccUBa CTpoK. Cama ¢yHkIus getstack
He /I0/KHa (UTYPUPOBATh B CTEKeE.
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1. CambIii NpocToi cnocob6 — NpoCTOo NOBTOPUTL onepaTopsl finally
B HECKO/IbKUX MecTax. OfHaKo nonpobyinTe NOCTPOUTb Takyto KOHCTPYKLMIO,
4YTOObI 3TN OnepaTopbl MOXHO ObI/I0 HaNMcaTb POBHO OA4MH pas.

2. [lna Hayana obpaTuTtech K OKYMEHTaLuN:

https://postgrespro.ru/docs/postgresal/16/plpgsgl-statements#PLPGSQL-ST
ATEMENTS-DIAGNOSTICS

https://postgrespro.ru/docs/postgresqgl/16/plpgsqgl-control-structures#PLPGS
QL-EXCEPTION-DIAGNOSTICS



https://postgrespro.ru/docs/postgresql/16/plpgsql-statements#PLPGSQL-STATEMENTS-DIAGNOSTICS
https://postgrespro.ru/docs/postgresql/16/plpgsql-statements#PLPGSQL-STATEMENTS-DIAGNOSTICS
https://postgrespro.ru/docs/postgresql/16/plpgsql-control-structures#PLPGSQL-EXCEPTION-DIAGNOSTICS
https://postgrespro.ru/docs/postgresql/16/plpgsql-control-structures#PLPGSQL-EXCEPTION-DIAGNOSTICS

1. Try-catch-finally

=> CREATE DATABASE plpgsql_exceptions;

CREATE DATABASE

=> \c plpgsql_exceptions

You are now connected to database "plpgsql exceptions" as user "student".

CJI0KHOCTB COCTOUT B TOM, UTO oIlepaTopkl finally 0/>KHBI BBIIIOJIHSATHCS BCET/a, la’ke B CIydae BOSHUKHOBEHHUS OLIHUOKU B
omepaTopax catch (6;10x EXCEPTION).

PellleHHe MOXKeT HCII0JIb30BaTh [iBa BJIOKEHHBIX 6/10Ka M UKTHBHOE UCK/II0YeHHe, KOTOPOe BBIShIBAeTCs IIPH HOpMaIbHOM
3aBepllleHHNH BHYTPEHHETO 6JI0Ka. ITO faeT BO3SMOXKHOCTh IIOMeCTUTE oItepaTopsl finally B offHO MecT0 — 06paboTUHK OIIHO0K
BHeIITHeTo 6JI0Ka.

=> DO $$
BEGIN
BEGIN
RAISE NOTICE ‘OnepaTtopbl try';
RAISE NOTICE '...HeT MUCKJ4YeHusa';
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE ‘OnepaTtopel catch';
END;
RAISE SQLSTATE 'ALLOK';
EXCEPTION
WHEN others THEN
RAISE NOTICE 'Onepatopbl finally';
IF SQLSTATE != 'ALLOK' THEN
RAISE;
END IF;
END
$%;

NOTICE: OnepaTopbl try
NOTICE: ...HeT MCKJ4YyeHus
NOTICE: Onepatopsl finally
DO

=> DO $$
BEGIN
BEGIN
RAISE NOTICE ‘OnepaTtopbl try';
RAISE NOTICE '...uckioyeHune, KoTopoe obpabaTbiBaetcs';
RAISE no_data_found;
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'OnepaTtopsl catch';
END;
RAISE SQLSTATE 'ALLOK';
EXCEPTION
WHEN others THEN
RAISE NOTICE 'OnepaTopel finally';
IF SQLSTATE != 'ALLOK' THEN

RAISE;
END IF;
END
$$;
NOTICE: Onepatopbl try
NOTICE: ...ucknw4eHue, koTopoe obpabaTbiBaeTcs

NOTICE: OnepaTopbl catch
NOTICE: Onepatopbl finally
DO



=> DO $$
BEGIN
BEGIN
RAISE NOTICE ‘OnepaTtopbl try';
RAISE NOTICE '...uckio4eHune, KoTopoe He obpabaTtbiBaetcs';
RAISE division_by_zero;
EXCEPTION
WHEN no_data_found THEN
RAISE NOTICE 'OnepaTtopsl catch';
END;
RAISE SQLSTATE 'ALLOK';
EXCEPTION
WHEN others THEN
RAISE NOTICE 'OnepaTopel finally';
IF SQLSTATE != 'ALLOK' THEN

RAISE;
END IF;
END
$$;
NOTICE: Onepatopbl try
NOTICE: ...ucKnwouyeHne, KoTopoe He obpabaTbiBaeTcs

NOTICE: OnepaTtopbl finally
ERROR: division by zero
CONTEXT: PL/pgSQL function inline_code block line 7 at RAISE

HoB IIpeaIO’KeHHOM PelIeHWH BCerga IIPOUCXOIUT OTKAT BCeX H3MeHEHUM, BHIIIOJTHEHHBIX B OJI0Ke, II03TOMY OHO HE TOIUTCA
UL KOMaH/l, U3SMEHSIOITUX COCTOIHUEe 6asbl HJaHHBIX. Tak>ke He CTOUT 3a0bIBaTh O HaKJIaJHBIX pacxoJax Ha 06p360TKy
HCKJIIUEeHUH: 3TO 3alaHHe — He 6oJie€, UEM IIPOCTO yIIpa’KHEHMe.

2. GET DIAGNOSTICS

=> DO $$
DECLARE
ctx text;
BEGIN
RAISE division_by_zero; -- line 5
EXCEPTION
WHEN others THEN
GET STACKED DIAGNOSTICS ctx := PG_EXCEPTION_CONTEXT;
RAISE NOTICE E'stacked =\n%', ctx;
GET CURRENT DIAGNOSTICS ctx := PG_CONTEXT; -- line 10
RAISE NOTICE E'current =\n%', ctx;
END
$$;

NOTICE: stacked =

PL/pgSQL function inline_code block line 5 at RAISE

NOTICE: current =

PL/pgSQL function inline_code block line 10 at GET DIAGNOSTICS
DO

GET STACKED DIAGNOSTICS fiaeT cTeK BBI30BOB, IIPUBE/IITHIY K OIIIHOKE.

GET [CURRENT] DIAGNOSTICS maeT TeKyIII1i cTeK BEI30BOB.

3. CTeK BBI30BOB KaK MaCCHB

Co6CTBEHHO QYHKITHSA:

=> CREATE FUNCTION getstack() RETURNS text[]
AS $$%
DECLARE
ctx text;
BEGIN
GET DIAGNOSTICS ctx := PG_CONTEXT;
RETURN (regexp_split_to_array(ctx, E'\n'))[2:];
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

UTo6BI IPOBEPUTH ee PabOTy, CO3/a UM HECKOILKO QYHKIIHE, KOTOpHIe BRI3EIBAIOT IPYT Apyra:



=> CREATE FUNCTION foo() RETURNS integer
AS $%
BEGIN
RETURN bar();
END

$$ VOLATILE LANGUAGE plpgsql;
CREATE FUNCTION

=> CREATE FUNCTION bar() RETURNS integer
AS $$
BEGIN
RETURN baz();
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION

=> CREATE FUNCTION baz() RETURNS integer
AS $$
BEGIN
RAISE NOTICE '%', getstack();
RETURN 0;
END
$$ VOLATILE LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT foo();

NOTICE: {"PL/pgSQL function baz() line 3 at RAISE","PL/pgSQL function bar() line 3 at
RETURN", "PL/pgSQL function foo() line 3 at RETURN"}
foo

=> \c postgres
You are now connected to database "postgres" as user "student".
=> DROP DATABASE plpgsql_exceptions;

DROP DATABASE



